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ABSTRACT 

Extracts  of  Pterocarpus  Marsupium  were  prepared 
using  methods  like  infusion,  maceration,  decoction 
and  percolation.  Several  chemical  constituents  like 
pterostilbene,  epicatechin,  pterosupin,  marsupin, 
tannins,  pentosan,  propterol,  isoflavonoid  glycol, 
liquiritigenin  etc.  were  identified  and  isolated. 
Pterocarpus  Marsupium  Roxb.  (Fabaceae)  is  one  such 
herbal  drug  which  finds  its  place  in  AYUSH.  Nature 
has  bestowed  this  herb  with  a  high  versatility  due  to 
which  it  exhibits  a  wide  range  of  Pharmacological 
actions.  Pterocarpus  marsupium  commonly  known  as 
Indian  Kino  tree  or  Asana  or  Vijayasar  is  a  large 
deciduous  tree  found  in  the  subtropical  regions  of  the 
world. 

Keywords:  Pterocarpus  Marsupium,  Phytochemical, 
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I.  Introduction 

The  history  of  herbal  medicine  is  as  old  as  human 
civilization  and  even  in  the  current  scenario;  near 
about  75-80%  of  the  world  population  relies  on  the 
medicinal  plants  for  primary  health  care  [1].  The 
reason  being  that  they  are  easily  available,  cheap  and 
devoid  of  side  effects.  [2]  WHO  states  that  the  herbs 
are  used  two  to  three  times  more  than  the 
conventional  drugs  as  remedies  for  various  ailments 
|3l  Various  plants  have  been  used  since  ages  as 
medicine.  Pterocarpus  Marsupium  is  one  such  plant 
which  has  proved  itself  as  versatile  plant  with  a  broad 
spectrum  of  pharmacological  actions.  It  has  been 
mentioned  in  various  traditional  systems  of  medicine 
like  Ayurvedic,  Unani  and  Homeopathic  systems  of 


medicine  Pterocarpus  Marsupium  Roxb  belongs 
to  Fabaceae  ( Pterocarpus  Marsupium)  known  as 
Indian  Kino  Tree  or  Malabar  Tree  in  English; 
Vijayasar  or  Bija  in  Hindi  and  Asana  in  Sanskrit  is 
indigenous  to  India,  Nepal  and  Sri  Lanka  [5,  6].  It  is 
found  specifically  in  the  areas  of  the  Western  Ghats, 
in  the  Kamataka-Kerala  region,  in  the  states  of 
Gujarat,  Madhya  Pradesh,  Bihar  and  Orissa.  [7] 
Pterocarpus  Marsupium  fined  its  place  in  the 
Rasayans  group  of  Ayurveda  [8].  Due  to  the 
exploitation  of  the  tree  for  its  timber  and  medicinal 
bark,  its  population  is  decreasing  in  the  wild  and  thus, 
it  has  been  mentioned  in  the  red  data  book  [9]. 
Pterocarpus  marsupium  is  a  medium  to  large  sized 
deciduous  tree  growing  upto  30m  in  height  and  2.5  m 
in  girth  [10],  with  dark  brown  to  grey  bark  having 
superficial  fissures;  leaves  compound  and 
imparipinnate;  flowers  yellow  in  terminal  panicles; 
fruit  circular,  flat,  winged  pod;  seed  convex  &  bony. 
[11]  Flowering  and  fruiting  duration  of  the  tree  is  from 
March  to  June  [12].  The  major  phytoconstituents  of 
Pterocarpus  Marsupium  are  pterostilbene  and 
marsupin.  [13,14]  Others  are  liquirtigenin,  iso 
liquirtigenin,  pterosupin,  p-hydroxybenzaldehyde,  7, 
4’dihydroxyflavone  propterol  '■15^,  marsupol  '■16\ 
carsupin  [17]  and  so  on.  Different  plant  parts  of 
Pterocarpus  Marsupium  have  been  used  for  various 
diseases  like  leaves  for  boils,  sores,  skin  diseases  and 
stomach  pain;  flowers  for  fever;  Gum  Kino  for 
diarrhea,  dysentery,  leucorrhoea  etc.  and  bark  as 
astringent  &  for  toothache.  [18, 19]  Decoctions  of  bark 
and  resin  have  been  used  traditionally  for  the 
treatment  of  tumours  of  the  gland,  urethral  discharges 


@  IJTSRD  |  AvailableOnline@www.ijtsrd.coml  Volume -2  |  Issue -2  |Jan-Feb2018 


Page:  845 


International  Journal  of  Trend  in  Scientific  Research  and  Development  (IJTSRD)  ISSN:  2456-6470 

and  as  abortifacient.  [20]  The  heartwood  possesses 
astringent,  anti  inflammatory,  anti  diabetic  and 
anodyne  properties  [21]. 

Fig  1  :  Different  Stages  of  Pterocarpus  marsupium 
(A)  Flower  in  Stage  (B)  Fruiting  Stage 


(C)  Mature  Fruit  Stage 


II.  History  and  Distribution 

This  plant  is  widely  distributed  from  Western  Ghats  in 
the  Karnataka,  kerala,  Gujarat,  Madhya  Pradesh, 
Bihar,  Goa,  Andhra  Pradesh,  Maharashtra,  Rajasthan 
and  orissa  region.  It  is  belongs  to  fabaceae  and  bija  is 
native  to  India,  Nepal  and  Sri  lanka.[22_28] 

III.  Botanical  Description 


(D)  Seeds  of  Pterocarpus  Marsupium 


remainder  of  this  style,  is  straight,  the  whole 
surrounded  with  a  waved,  veiny,  downy,  membranous 
wing,  swelled,  rugose,  woody  in  the  center,  where  the 
seed  is  lodged  and  not  opening. [29,30]  Fruit  is  circular, 
flat,  winged  pod.  Seed  is  convex  and  bony.[31]  It  gives 
flowers  and  fruits  in  the  month  of  March  to  June.1321 


Pterocarpus  Marsupium  Roxb  (Fabaceae)  is  a 
deciduous  tree  about  90  ft  or  more  high.  Leaves  are  3 
to  5  inch  long,  have  5-7  leaflets,  oblong,  margin  wavy 
and  obtuse.  The  petioles  are  round,  smooth  and  waved 
from  leaflet  to  leaflet,  5  or  6  inches  long  and  there  are 
no  stipules.  Flower  about  1 .5  cm  long,  very  numerous, 
white  with  a  small  tinge  of  yellow.  The  heartwood  of 
this  tree  is  golden  yellow.  Tree  bark  yields  a  reddish 
gum.  Stamens  are  10,  united  near  the  base,  but  soon 
dividing  into  two  parcels  of  5  each,  anthers  are 
globose  and  2-lobed.The  legume,  which  is  borne  on  a 
long  petiole,  is  three-fourths  orbicular,  the  upper 
remainder,  which  extends  from  the  pedicel  to  the 


It  is  of  moderate  size  to  large  tree.  The  height  ranges 
from  15  to  30  meters.  The  stem  is  stout  and  crooked 
with  widely  spreading  branches.  The  bark  is  thick  and 
dark  brown  to  grey  in  colour.  Leaves  are  compound 
and  imparipinnate.  Leaflets  are  5-7,  coriaceous, 
oblong,  obtuse,  emarginated  or  even  bilobed  at  the 
apex  and  glabrous  on  both  surfaces.  The  petioles  are 
round,  smooth  and  waved  from  leaflet  to  leaflet,  5  or 
6  inches  long  and  there  are  no  stipules.  Panicles  are 
terminal  and  very  large;  ramifications  are  bifarious, 
like  the  leaves.  Peduncles  and  pedicels  are  round  and 
a  little  downy.  Bracts  are  small,  caduceus,  solitary 
below  each  division  and  subdivision  of  the  panicle. 
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The  flowers  are  very  numerous,  white,  with  a 
small  tinge  of  yellow.  Vexillum  is  with  a  long,  slender 
claw,  very  broad;  sides  refluxed,  waved,  curled  and 
veined;  keel  is  two  pettled,  adhering  slightly  for  a 
little  way  near  the  middle,  waved,  etc.,  same  as  the 
vexillum.  Stamens  are  10,  united  near  the  base,  but 
soon  dividing  into  two  parcels  of  5  each;  anthers  are 
globose  and  2  lobed.  Ovary  is  oblong,  pedicelled, 
hairy,  generally  2  celled;  cells  are  transverse  and 
1  seeded.  Style  is  ascending.  The  legume,  which  is 
borne  on  a  long  petiole,  is  three-fourths  orbicular,  the 
upper  remainder,  which  extends  from  the  pedicel  to 
the  remainder  of  the  style,  is  straight,  the  whole 
surrounded  with  a  waved,  veiny,  downy, 
membraneous  wing,  swelled,  rugose,  woody  in  the 
center,  where  the  seed  is  lodged  and  not  opening; 
generally  one  but  sometimes  2  celled.  Seeds  are  single 
and  reniform.  [33,  34]  Drug  consists  of  heartwood  of 
Pterocaipus  marsupium.  It  consists  of  irregular  pieces 
of  variable  size  and  thickness.  It  is  golden  yellowish 
brown  in  colour  with  darker  streaks. 

It  is  very  hard  and  brittle.  In  water  it  gives  yellow 
coloured  solution  with  blue  fluorescence.  Transverse 
section  shows  alternating  bands  of  larger  and  smaller 
polygonal  cells  consisting  of  tracheids,  fibre  tracheids, 
xylem  parenchyma  and  transversed  by  xylem  rays. 

Xylem  vessels  are  throughout  distributed.  Tyloses 
fdled  with  tannins  are  present.  Tracheids  are  long, 
thick  walled  with  tapering  ends  and  simple  pits. 

Xylem  parenchyma  cells  are  rectangular  with  simple 
pits  and  xylem  rays  are  uni  to  biseriate.  The  calcium 
oxalate  crystals  are  present  and  the  starch  is  absent. 

[35] 


Figure  2:  Chemical  structure  of  Ptericarpus  Marsupium 


IV.  Phytochemical: 

Pterocaipus  Marsupium  phytochemical  are 
pterosupin,  pterostilbene,  liquirtigenin, 

isoliquiritigenin,  epicatechin,  kinoin,  kinotannic  acid, 
kino  red,  beta  eudesmol,  carsupin,  marsupol  and 
marsupinol.  ^3<^  Isolation  of  components  from  the 
aqueous  extract  of  Pterocaipus  Marsupium.  heartwood 
yielded  a  few  novel  flavonoid  C-glycosides:  2,6- 
hydroxy-2-(4-hydroxybenzyl)-benzofuran-7-C-b- 
dglucopyranoside(  l),3-(a-methoxy-4- 

hydroxybenzylidene)-6-  hydroxyl  benzo-2(3H)- 
furanone-7-C-b-d-glucopyranoside(2),  2-hydroxy-2-p- 
hydroxybenzyl-3(2H)-6  hydroxybenzo  furanone-7-C- 
b-d-glucopyranoside  (4),  S-(C-b-dglucopyranosyl)- 
7,30,40-trihydroxyflavone  (5)  and  1,2-bis  (2,4- 

dihydroxy,3-Cglucopyranosyl)-ethanedione  (6)  and 
two  known  compounds  C-b-d-glucopyranosyl-2,6- 
dihydroxyl  benzene  (7)  and  sesquiterpene  (8)  [37]. 
Another  new  phytoconstituent  6,7,3 ’,4- 

tetraoxygeneted  homoisoflavonoid  characterized  as  6- 
hydroxy-7-0-methyl-3-  (3-hydroxy-4-0- 

methylbenzyl)  chronan-4-one  was  isolated  from  ether 
soluble  fractions  of  Pterocarpus  marsupium 
heartwood  while  a  flavonol  glycoside  from  the  roots 
[38].  An  isoaurone  C-  glycoside  was  obtained  from  the 
aqueous  extract  of  Pterocarpus  Marsupium 
heartwood  [39].  Two  interconvertible  diasteriomeric 
epimers  2a/  2P-hydroxy-2-Phydroxybenzyl-  3(2H) 
benzofuranone-7-C-P-D-glucopyranoside  have  also 
been  reported  [40]. 
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The  findings  of  various  indicated  that  Pterocarpus 
Marsupium  contains  numerous  polyphenolic 
compounds  [41],  terpenoids  [42],  fluorescent  pigment, 
phenol  glucosides  [43]  and  pterostilbene  [44]. 

V.  Pharmacological  activities: 

A.  Antidiabetic  activity: 

The  prevalence  of  diabetes  mellitus  is  rapidly 
increasing  all  over  the  world,  and  it  has  become  a 
global  public  health  crisis. [45]  According  to 
International  Diabetes  Federation,  387  million  people 
worldwide  have  diabetes  and  it  is  projected  to  reach 
592  million  by  2035.[46]  Diabetes  mellitus  increases 
with  aging.  In  2010,  the  prevalence  of  diabetes 
mellitus  in  the  United  States  was  estimated  to  be  0.2% 
in  individuals  aged  <  20  years  and  11.3%  in 
individuals  aged  >  20  years.  In  individuals  aged  >  65 
years,  the  prevalence  of  diabetes  mellitus  was  26.9%. 
Diabetes  is  a  major  cause  of  mortality,  but  several 
studies  indicated  that  diabetes  is  likely  unreported  as  a 
cause  of  death.  In  the  United  States,  diabetes  was 
listed  as  the  7th  leading  cause  of  death  in  2007;  a 
recent  estimate  suggested  that  diabetes  was  the  fifth 
leading  cause  of  death  worldwide  and  was  responsible 
for  almost  4  million  deaths  in  2010.[47] 

Hypoglycaemic  effects  of  the  Petrocarpus  M 
heartwood  and  bark  are  studied  extensively.  Many  of 
these  studies  were  conducted  in  diabetes  induced  rats 
and  there  are  some  reports  on  the  clinical  trials 
conducted  with  Pterocaipus  Marsupium.  Some  of 
these  studies  have  addressed  the  mechanism  of  action 
and  toxicity  of  the  extracts  as  well.  Evidence  for  the  b 
cell  regeneration  in  the  pancreas  1 48,49 insulin  release 
150,51 insulin  like  action  152,53 increased  expression  of 
glucose  transporter  [54]  ,  inhibition  of  digestive 

enzymes  amylase  and  glucosidase  (by  the  latex)  [55,56] 
are  some  of  the  mechanisms  identified.  Furthermore, 
evidence  on  protective  effects  such  as  antioxidant 
effects  [57],  antidyslipidaemic  effects  [57"59]  and 
evidence  for  antiglycation  effects  of  the  latex  are 
available  [60,  61].  Several  compounds  responsible  for 
the  antidiabetic  effects  of  Pterocaipus  Marsupium 
have  been  revealed.  Many  investigations  have  focused 
on  pterostilbene  and  (-)  epicatechin  which  were 
recognized  as  two  major  compounds  responsible  for 
the  antidiabetic  effects  of  heartwood  and  bark 
respectively. 


Ethanol  and  aqueous  extracts  of  Pterocaipus 
Marsupium  bark  were  investigated  in  several  studies. 
In  one  study,  ethanol  extracts  of  Pterocarpus 
Marsupium  bark  (150  mg/kg)  administered  daily  for  a 
period  of  14  days  to  alloxan  induced  diabetic  rats 
caused  a  reduction  in  blood  glucose.  Another  study 
revealed  that  various  sub  fractions  of  the  alcohol 
extract  of  Pterocarpus  Marsupium  bark  were  effective 
as  antidiabetic  agents  in  alloxan  induced  diabetic  rats 
and  the  butanol  subfraction  was  found  to  be  most 
effective.  Aqueous  extracts  of  Pterocaipus  marsupium 
bark  (1  g/kg/day)  given  to  rats  fed  with  a  fructose  rich 
diet  for  30  days  lowered  the  serum  glucose 
concentration  compared  to  the  group  which  did  not 
receive  the  extract  .  Aqueous  extract  of  Pterocaipus 
Marsupium  bark  lowered  blood  glucose  and  improved 
glucose  tolerance  with  no  side  effects  in  alloxan- 
induced  diabetic  rats  [62].  In  another  study  conducted 
with  alloxan  induced  diabetic  rats,  hypoglycaemic 
effects  of  a  21  day  dose  of  aqueous  extract  of  the 
Pterocaipus  marsupium  stem  bark  (1  g/kg)  was 
demonstrated  [63]. 

Studies  have  revealed  that  ethanol  and  aqueous 
extracts  of  Pterocaipus  marsupium  heartwood,  their 
sub  fractions  and  epicatechin  from  Pterocaipus 
marsupium  bark  increase  insulin  release.  Ethanol 
extract  of  Pterocaipus  marsupium  heartwood  given 
for  10  days  increased  serum  insulin  concentration  in 
streptozotocin-induced  diabetic  rats.  Antidiabetic 
constituents  in  the  aqueous  extract  of  Pterocaipus 
marsupium  heartwood  were  fractionated  using 
bioassay  guided  fractionation  in  a  study  and  a  high 
molecular  weight  fraction  (>10  <  30  kDa)  isolated  has 
shown  potent  insulinotrophic  and  insulin  like 
properties.  The  same  study  revealed  that  Pterocaipus 
marsupium  stimulated  the  insulin  secretion  from  the 
mouse  pancreas  in  a  concentrationdependent  manner 
in  vitro. 

Increase  in  glucose  uptake  by  peripheral  tissues  is  a 
major  event  which  lowers  the  blood  glucose 
concentration  during  fed  state.  Skeletal  muscle  and 
adipose  tissue  are  major  tissues  which  respond  to 
insulin  mediated  increase  in  glucose  uptake.  Studied 
the  effects  of  five  phenolic  compounds  isolated  from 
n  butanol  fraction  of  the  ethanolic  extract  of 
Pterocaipus  Marsupium  heartwood  on  2-deoxy- 
glucose  uptake  by  mouse  skeletal  muscle  cells 
(C2C12).  When  incubated  for  24  h  of  which  the  final 
3  h  prior  of  the  assay  were  in  serum  free  media,  four 
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phenolic  compounds  namely  vijayoside,  pteroside, 
marsuposide  and  pterosupol  (10  pM/ml)  increased  the 
glucose  uptake  in  basal  and  insulin  stimulated  cells  in 
a  concentration  dependent  manner. 

B.  Anti  hyperinsulinaemic  and  anti  hyper 
triglyceridaemic  activity: 

The  aqueous  extract  of  Pterocarpus  marsupium  bark 
substantially  prevented  insulin  resistance 
(hyperinsulinaemia)  and  hypertriglyceridaemia  [64].  In 
another  study,  Jahromi  and  Ray  administered  the  ethyl 
acetate  extract  of  heartwood  of  Pterocarpus 
marsupiumm  rats  for  14  consecutive  days.  The  results 
proved  that  there  is  a  significant  reduction  of  serum 
triglyceride,  total  cholesterol,  LDL  and  VLDL 
cholesterol  without  any  significant  effect  on  the  level 
of  HDL  cholesterol [65]. 

C.  Hepatoprotective  activity 

Rane  and  Grampurohit  N  D  Methanolic  extract  of  P. 
marsupium  possesses  hepatoprotective  activity.  In 
methanol  extract  treated  animals  the  toxic  effect  of 
CCL4  was  controlled  significantly  by  distortion  of  the 
level  of  serum  bilirubin  protein  and  enzymes  as 
compared  to  normal  and  standerd  drug.  Silymarin 
treated  groups.  Histology  of  liver  secretions  of  the 
animals  treated  with  the  extracs  showed  the  presence 
of  normal  hepatic  cords,  absence  of  necrosis  and  fatty 
filtration  which  further  evident  the  hepatoprotective 
activity. [66] 

D.  Antibacterial  Activity 

Antimicrobial  activity  of  bark  and  leaf  extracts  from 
P.  marsupium.  Hexane,  ethyl  acetate  and  methanol 
extracts  were  tested  against  four  selected  Gram 
positive  and  Gram  negative  bacteria.  [67, 68]  In  vitro,  it 
inhibits  Pseudomonas  aeruginosa,  Streptococcus 
pyrogens  and  Staphylococcus  aureus.  Ethyl  and 
methanol  extracts  were  more  sensitive  to  the  bacteria 
than  extracts  made  out  of  hexane.  Both  the  extracts 
exhibited  concentration  dependent  variation  in  their 
anti  bacterial  activity.  Similar  observations  have  been 
reported  where  it  has  been  showed  that  ethanol 
extracts  of  P.  marsupium  exhibited  significant  anti¬ 
ulcer  and  antioxidant  properties  in  rats. [69] 

E.  Anti  hyperlipidemic  Activity 

Numerous  natural  products  including  Pterocarpus 
marsupium  have  been  screened  for  their 
hypolipidemic  potential.  [70]  The  ethanolic  extract  of 


Pterocarpus  marsupium  heartwood  and  its  flavonoid 
phytoconstituents  marsupin,  pterosupin,  and 
liquiritigenin  have  shown  anti  hyperlipidemic  effect. 
The  experimental  observations  proved  that  the  extract 
was  able  to  reduce  serum  triglyceride,  total 
cholesterol,  LDL  and  VLDL  cholesterol  without  any 
significant  effect  on  the  level  of  HDL  cholesterol.  It 
was  also  shown  that  liquiritigenin  and  pterosupin 
lowered  the  serum  cholesterol,  LDL  cholesterol  and 
antherogenic  index  while  pterosupin  also  reduced  the 
triglyceride  level.  [71]  Another  investigation  proved 
the  utility  of  aqueous  extract  of  Pterocarpus 
marsupium  bark  in  hypertriglyceridaemia.  [72] 

F.  Anti  inflammatory  Activity 

Pterocarpus  marsupium  is  also  a  potent  anti¬ 
inflammatory  agent.  Extract  containing  pterostilbene 
was  investigated  for  its  PGE2  inhibitory  activity  in 
LPS  stimulated  PBMC  and  for  COX- 1/2  selective 
inhibitory  activity  |73’741.  Aqueous  extract  of 
Pterocarpus  marsupium  at  doses  of  lOOmg/kg  and 
200mg/kg  was  found  to  reduce  the  elevated 
inflammatory  cytokine,  tumor  necrosis  factor  TNF-  a 
level  in  type  2  diabetic  rats.  [75]  The  methanolic  and 
aqueous  extract  of  Pterocarpus  Marsupium  stem  bark, 
both  at  the  doses  of  lOOmg/kg  showed  positive  results 
for  anti  inflammatory  activity  in  carrageenan  induced 
rat  paw  oedema  model.  [76]  The  herbal  hydrogels 
containing  hydro  alcoholic  extracts  of  Pterocarpus 
marsupium,  Pterocarpus  santalinus  and  Glycyrrhiza 
glabra  exhibited  significant  anti  inflammatory  activity 
(43.70%)  when  compared  with  the  standard  (17.03%). 

[77] 

G.  Microbicidal  Activity 

Methanolic  extract  of  Pterocarpus  marsupium  has 
shown  microbicidal  activity.  Bactericidal  potential  of 
methanolic  extract  of  stem  bark  (Apical  bark,  middle 
bark  and  Mature  bark)  of  Pterocarpus  marsupium  was 
evaluated  with  respect  to  pathogenic  bacteria  Bacillus 
subtilis,  Staphylococcus  aureus,  Escherichia  coli, 
Pseudomonas  aeruginosa,  Klebsiella  pneumoneae, 
Salmonella  typhi,  Proteus  mirabilis  and  Micrococcus 
sp.  Thus,  in  the  pharmacological  point  of  view,  it  is 
important  to  study  the  biochemistry  of  apical  bark  in 
order  to  isolate  and  screen  the  new  pharmacological 
active  principals  which  can  be  useful  in  designing  of 
new  drugs  active  against  various  infectious  micro 
organisms  like  bacteria. [78] 
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H.  Anti  cataract  Activity 

Aqueous  extract  of  Pterocarpus  marsupium  has 
shown  anti  cataract  activity.  Aqueous  extract  had 
significantly  decreased  opacity  index  in  the  alloxan 
induced  diabetic  rats. [79] 

VI.  Conclusion: 

In  developing  countries,  providing  modem  healthcare 
facilities  is  still  in  infancy.  The  Pterocarpus 
Marsupium  carried  out  an  importance  from  the 
ancient  times  to  cure  mankind  against  various  disease 
conditions.  These  studies  play  the  drug  as  a  novel 
candidate  for  bioprospection  and  drug  development 
for  treatment  of  diseases  such  as  cancer,  diabetes, 
cataract,  ulcer,  dementia,  diarrhoea  and  various 
disorders.  The  medicinal  applications  of  this  plant  are 
countless  and  investigations  still  remain  and  carry  out 
in  relatively  new  areas  of  its  function.  By  the  isolation 
of  various  phytochemicals  it  enables  to  exploit  its 
therapeutic  value  and  plays  a  major  role  in  modem 
system  of  medicine  and  it  requires  further 
exploitation. 
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